A bstraa. Sucrose and sucrose 6-phosphate synthetase were isolated from potato tubers, partially purified and their properties studied. The sucrose synthetase showed optimum activity at 450 and was inhibited competitively by ADP and some phenolic glucosides. The Ki's for these inhibitors were determined. Mg2+ was found to activate thi-s enzyme. Aotivity toward UDP-glucose or ADP-glucose formation was measured. The optimum conditions for sucrose and UDP.glucose formation were found to differ. The specificity for the gluoosyl donor and acceptor were determined.
The synthesis of sucrose from a phosphorylated precursor, UD'P-glucose was first suggested by Buchanan et al. (1) . This suggestion was confirmed when Leloir et al. (2, 3) and others (4, 5, 6, 7) found that extracts from wheat germ, peas, sugar beet and other plants contain enzymes capable of catalyzing the synthesis of sucrose by transfer of glucose from UDP-glucose to either fructose or fructose 6-P.
The existence of 2 separate mechanisms for the synthesis of sucrose raised the question of their respective roles in vivo. Some results (8, 9, 10) suggest that sucrose 6-P is synthesized before sucrose, and is then hydrolyzed to the free disaccharide, indicating that this might be the mechanism of sucrose synthesis in vivo. The fact that sucrose 6-VP synthetase is located in the chloroplasts ( 11 ) would also support this view. Sucrose svnthetase probably does play an important role in the formation of the sugar nucleotides UDP-glucose and ADPglucose (12, 13) although the equilibrium constant of the reaction favors sucrose synthesis (14) . The 2 sucrose synthesizing enzymes were reported to be present in Solanumi tuberosunt tubers bv Schwimmer et al. (15) . Since these tubers are able to transform accumulated starch into sucrose in the cold, and 1 This investigation was supported in part by a research grant PLANT PHYSIOLOGY droxyphenyl cellobioside, at the same concentration, did not affect the enzymatic activity.
The activity of sucrose 6-P synthetase, on the contrary was not affected by any of the above mentioned glycosides.
Since the activity of sucrose synthetase can be completely supressed by addition of /3phenylglyco-side, and the activity of sucrose 6-P synthetase is not affected by this compound, this could be a good wav of testing the latter in the presence of the former. when measured with citrate buffer was about 30 % less than with tris buffer.
Effect of Phenolic Glycosides. Of a number of phenolic glycosides tested, /8-phenylglycoside, arbutin and salicin at a concentration of 6 mM, were found to be strong competitive inhibitors of UDP sucrose synthetase transferase with Ki values of 9.4 X 10i-; 1.6 X 10-4 and 2.5 X 10-3 M respectively ( fig 5) . Phloridzin, p-methoxyphenyl gentiobioside and p-hy- Effect of Nucleotides. UDIP, ADP (at a conc of 3 mM) and ATP (50 mM) produced 60, 50, and 40 % inhibition, respectively of the activitv of sucrose synthetase. The synthesis of sucrose 6-P was found to be inhibited by ULP (at the same conc, about 30 %).
Effect of Anions and Cationts. The effect of a number of anions and cations on the activity of sucrose and sucrose 6-P is summarized in (fig 6) . The decrease in sucrose synthetase activity at higher concentrations of MgSO4 can be explained by the inhibiting effect of the anion.
Effect of Other Substances. Glucose did not modify the activity of sucrose 6-P synthetase but inhibited fructose glucosyl transferase by about 30 % at a concentration of 6 mm. Acids such as chlorogenic and shikimic as well as solanine, at concentrations of 11 mm, 20 mM and 7.6 mM respectively, inhibited the activity of both enzymes to the same extent: between 40 to 60 % the first, 70 to 90 % the second and 20 to 40 % the last. EDTA at a concentration of 10 mm, had no effect on sucrose 6-P synthetase, inhibiting sucrose synthetase by 40 %; p-chloromercuri benzoate (0.7 mM) inhibited sucrose formation by almost 70 % and only 25 % the formation of sucrose 6-P.
Discussion
The results described in this paper show clearly that the enzymes, sucrose synthetase. and sucrose 6-P synthetase from potatoes, have quite different properties. Contrary to what has been reported for sucrose and sucrose 6-P synthetase from other sources, potato enzymes had a broad pH optimum, specially sucrose synthetase. Fructose glucosyl transferase was quite resistant to temperature, showing maximum activity when incubated at 450. A number of phenolic glycosides were found to inhibit sucrose svnthetase but had no effect on UDP-glucose fructose 6-P glucosyl transferase.
As was already shown for sucrose synthetase from other sources, Mg2+ was found to increase activity. It is difficult to establish if this is absolutely necessary for activity since a high concentration of EDTrA (10 mM (26) . An important difference between the properties of both synthetases described in this work is their different specificity toward the glucosyl donor. Whereas sucrose 6-P synthetase acts only with UDP-glucose, sucrose synthetase can use other sugar nucleotides, specially ADP-glucose which is an effective glucosvl donor. This, and also the fact that ADP inhibits the formation of sucrose competitively while having no effect on sucrose 6-P formation, implv that the role of sucrose synthetase could be a bridge between sucrose and starch formation, whereas the role of sucrose 6-P synthetase would be the synthesis of this disaccharide. The fact that a number of phenolic glycosides which inhibit starch synthesis also inhibit sucrose formation from UDP-glucose or ADP-glucose would speak in favor of a relation between the formation of both sucrose and starch, sucrose 6-P synthetase being excluded from this interconversion (12, 13) and acting solely as sucrose synthesizing enzvme. The way in which sucrose is converted into starch in potato tubers, is still unknown. The formation of sugar nucleotide from sucrose, although occurring in this plant material (table III) under different conditions from those in which sucrose synthetase has its optimum activity, thus bringing into question the identity of the enzyme responsible for the formation of sucrose and the formation of sugar nucleotides from sucrose. This point deserves further investigation.
